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The buckling coefficient here is expressed in terms of k = I 2 /I\ and m = a/L, 
consistent with the notation given in Fig. 10.6. When m = 0 and k = 1 , we obtain 
the case of the classical column with pin-jointed ends as shown in Table 10.3. 

The design of a column with one end fixed and consisting of two components of 
different size is shown in Fig. 10.7. The notation is such that the critical buckling 
load can be obtained from Eqs. (10.13a) and (10.13b) directly. This is generally 
consistent with the conventional cases given in Table 10.3. We note that a column 
with a fixed end and having a length of L/2 behaves as a pin-jointed column of 
length L. This is not surprising because of the symmetry involved. The slope of 
a pinned column shown in Fig. 10.6 is zero at the half-length. In other words, the 
buckled shape of a classical Euler column with one end fixed is identical with that 
of a complete pin-jointed column. 

When a structural member of uniform cross section illustrated in Fig. 10.8 is 
loaded by its own weight q, the problem of finding the exact solution is not simple 
because it involves the use of Bessel functions. However, for most practical purposes 
the approximate solution can be obtained using the strain energy method [21] 
and the assumed deflection mode under the uniformly distributed axial load. The 
critical unit weight for the case shown in Fig. 10.8 can be calculated as 
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Fig. 10.7 Pinned column. 




